A solitary small intestinal ulcer associated with a carcinoid tumour in a nearby Meckel's diverticulum was found in a 77 year old man presenting with massive rectal bleeding. Angiography and a radioisotope study localised the bleeding to the ileum. At operation, the Meckel's diverticulum was identified, with bleeding from an ulcer just distal to it. Pathological examination revealed a small carcinoid tumour confined to the Meckel's diverticulum. Close to the opening of the diverticulum, within the ileum, a well demarcated ulcer was present. Histology showed a non-specific ulcer which eroded a large blood vessel. This is the first documented occurrence of solitary small intestinal ulceration in association with a carcinoid tumour. Carcinoid tumour should be added to the list of possible causes of small intestinal ulceration. The ulceration may be secondary to release of cytokines by the tumour. (J Clin Pathol 1999;52:72-74) 
ticulum was identified, with bleeding from an ulcer just distal to it. Pathological examination revealed a small carcinoid tumour confined to the Meckel's diverticulum. Close to the opening of the diverticulum, within the ileum, a well demarcated ulcer was present. Histology showed a non-specific ulcer which eroded a large blood vessel. This is the first documented occurrence of solitary small intestinal ulceration in association with a carcinoid tumour. Carcinoid tumour should be added to the list of possible causes of small intestinal ulceration. The ulceration may be secondary to release of cytokines by the tumour. Carcinoid tumour is the most common neoplasm to arise within the small intestine. Small intestinal infarction secondary to elastic vascular sclerosis of mesenteric blood vessels is now well described in association with carcinoid tumour. [1] [2] [3] [4] [5] In this report we describe a hitherto unreported phenomenon in which a solitary well demarcated small intestinal ulcer was associated with a carcinoid tumour in a nearby Meckel's diverticulum. We speculate on the possible pathogenesis of the small intestinal ulceration.
Case report
A 77 year old man presented with a three day history of abdominal pain, lethargy, and weakness. His only drugs were omeprazole (20 mg daily) for oesophagitis and thyroxine for hypothyroidism. While in hospital he passed a large amount of fresh blood from the rectum. A selective mesenteric arteriogram showed an active bleeding point from a branch of the superior mesenteric artery within the distal ileum (fig 1) . A technetium labelled colloid isotope scan confirmed active bleeding, localised to the distal ileum. At laparotomy, a Meckel's diverticulum was identified, 80 cm from the ileocaecal valve. This was resected along with a length of ileum. Primary anastomosis was performed and the postoperative period was uneventful.
Pathological findings
The surgical specimen comprised a 9 cm length of small intestine with a Meckel's diverticulum situated on the anti-mesenteric border. Histological examination of the ulcer showed surface fibrinous debris with underlying inflammatory granulation tissue ( fig 2B) . There was erosion of a large submucosal blood vessel. There was no evidence of tumour infiltration, vasculitis, or amyloid deposition, and there were no features to suggest Crohn's disease or coeliac disease.
Discussion
Solitary small intestinal ulcers are relatively rare. Possible causes include tumours, ischaemia, vasculitis, amyloidosis, coeliac disease, Crohn's disease, radiation, endometriosis, and specific infections. 6 Small intestinal neoplasms which may present as solitary ulcers include adenocarcinoma, malignant lymphoma, and stromal tumours. Ulceration can also occasionally occur in the small intestine proximal to an obstructing lesion. The conditions mentioned above were excluded by a combination of clinical and pathological features. In the 1960s there was an increase in the incidence of non-specific small intestinal ulcers caused by ingestion of enteric coated potassium preparations. 7 8 Similar changes can be secondary to non-steroidal anti-inflammatory drugs. 9 In the present case, the patient was not receiving any of these agents. When other possible causes of small intestinal ulceration are excluded, there remains a group of patients where no apparent cause is found. Such cases have been labelled as "primary non-specific" ulcer.
Anthony and Drury 1 in 1970 were the first to describe an association between small intestinal carcinoid tumour and elastic vascular sclerosis of the mesenteric blood vessels. In this condition there is an accumulation of elastic fibres in the intima of mesenteric blood vessels which may result in ischaemic necrosis and infarction of the small intestine.
1-5 Such vascular changes were not identified in the present case despite the examination of multiple histological sections. A recent report has described an ileal carcinoid which was associated with diVuse vascular proliferation within the lamina propria both proximal and distal to the tumour. 10 This resulted in gastrointestinal bleeding. The authors demonstrated the presence of transforming growth factor , a known angiogenic factor, within tumour cells and it was speculated that this was the cause of the vascular proliferation.
We are not aware of any previous reports of a solitary well demarcated small intestinal ulcer associated with a carcinoid tumour. Given their close proximity, we feel it is likely that the ulcer was secondary to the carcinoid. Previous studies have shown a variety of cytokines within carcinoids 11 12 and it is possible that the ulcer in the present case was caused by production of cytokines by the tumour. Cytokines which have been found within carcinoid tumours include transforming growth factor , transforming growth factor , platelet derived growth factor, insulin-like growth factor-I, and acidic fibroblast growth factor. 11 12 These cytokines have been demonstrated by a variety of methods, including immunohistochemistry and in situ hybridisation.
The carcinoid in the present case involved a Meckel's diverticulum. Various neoplasms may arise in a Meckel's diverticulum and carcinoid tumour is the commonest of these. 13 Gastric mucosa may be present in a Meckel's diverticulum and can give rise to peptic ulceration, either within the diverticulum or in the adjacent ileum. However, gastric mucosa was not identified in the present case despite careful examination of the specimen.
In conclusion, we describe a solitary small intestinal ulcer associated with a carcinoid tumour arising in a nearby Meckel's diverticulum. This association has not previously been reported. The ulcer may be secondary to release of cytokines by tumour cells and may be a direct eVect of elaboration of these into the intestinal lumen. Carcinoid tumour should be added to the list of possible causes of small intestinal ulceration. Further cases should be documented to ascertain if a significant association exists. 
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